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CLAIMS 

(From page 1 left column line 2 to line 12) 

1. An apparatus for attenuating noise in a passenger 
compartment of a vehicle comprising: 

a microphone for detecting a level of noise in the 
passenger compartment; 

a speaker; and 

a controller for controlling output of said speaker so that 
input to said microphone becomes minimum; 
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wherein said microphone is disposed at a front and lower 
position in the passenger compartment which locates at an 
opposite angle with respect to a vicinity of a driver ' s ear and 
also at which a standing wave of the noise has an antinode. 

2. An apparatus for attenuating noise in a passenger 
compartment of a vehicle according to claim 1, further 
comprising detecting means for detecting a noise -source 
parameter of an engine, wherein said controller controls the 
output of said speaker based on a detecting signal of said 
detecting means so that input to said microphone becomes 
minimum. 

SOLUTION FOR THE TASK 

(From page 2 left column line 29 to line 36) 

In order to achieve the above object, the present utility 
model has the following features. That is, in an apparatus for 
attenuating noise in a passenger compartment of a vehicle 
comprising: 

a microphone for detecting a level of noise in the 
passenger compartment; 
a speaker; and 

a controller for controlling output of the speaker so that 
input to the microphone becomes minimum; 

or further comprising detecting means for detecting a 
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noise-source parameter of an engine, 

the microphone is disposed at a front and lower position 
in the passenger compartment which locates at an opposite angle 
with respect to a vicinity of a driver's ear and also at which 
a standing wave of the noise has an antinode. 

OPERATION 

(From page 2 left column line 38 to right column line 6) 

The shape of a passenger compartment in a vehicle (motor 
car or light truck) is substantially predetermined, considering 
the structural condition of the vehicle . Noise in the passenger 
compartment is caused by a standing wave of a low frequency wave 
produced due to the resonance phenomena which depends on the 
dimensions of the passenger compartment. 

As shown in FIG. 1(a), a model of the standing wave is 
presented such that there is an antinode at each end of a 
cylindrical space whose amplitude is the largest in the half 
wavelength while a node is at the center thereof whose amplitude 
is nil. 

When such standing wave is produced in the passenger 
compartment due to resonance phenomena, one antinode is 
positioned in the vicinity of a driver's head and the other 
antinode is positioned at opposite angle with respect to the 
driver's head. 
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Accordingly, in an apparatus for attenuating noise in a 
passenger compartment of a vehicle comprising: a microphone for 
detecting a level of noise in the passenger compartment; a 
speaker; and a controller for controlling output of the speaker 
so that input to the microphone becomes minimum; or further 
comprising detecting means for detecting a noise- source 
parameter of an engine, the microphone will be disposed at a 
front and lower position in the passenger compartment which 
locates at an opposite angle with respect to a vicinity of a 
driver's ear and also at which a standing wave of the noise has 
an antinode, as shown in FIG. 1(b) . In this arrangement, noise 
having a large amplitude which will be located in the vicinity 
of the driver's ear can be detected in the passenger 
compartment . 

MODE FOR CARRYING OUT THE INVENTION 

(From page 2 right column line 8 to line 20) 

FIG. 2 shows a whole structure of an apparatus for 
attenuating noise in a passenger compartment of a vehicle 
according to the present utility model, comprising a passenger 
compartment 1 of a vehicle, an engine 2 of the vehicle, a 
vibration sensor 3 for detecting engine vibration as a 
noise-source parameter of an engine or engine speed sensor 3, 
a microphone 4 for detecting a level of noise in the passenger 
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compartment disposed at a front and lower position in the 
passenger compartment which locates at an opposite angle with 
respect to a vicinity of a driver's ear and also at which a 
standing wave of the noise has an antinode, a controller 5 for 
executing a predetermined calculation with the output from the 
sensor 3 and the microphone 4 , a speaker 6 for outputtlng in 
the passenger compartment the result of the calculation of the 
controller 5 . 

The signal lines of the sensor 3 are indicated by broken 
lines. It is because the sensor 3 is not always required, 

(From page 2 right column line 30 to line 38) 

Since noise in a passenger compartment of a vehicle is 
attenuated by the microphone, speaker, and controller, the 
transmission in the air between the speaker and the microphone 
takes time, thereby deteriorating the response characteristics . 
Therefore, when an engine vibration sensor is used for the 
sensor 3 , the controller may comprise an adaptive digital filter 
and the LMS (Least Mean Square) method can be used. Such 
embodiment is shown in FIG. 3. 
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POSITION OF MICROPHONE 



FIG. 2 
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